Multiwafer reactor boosts antimonide prospects  by Szweda, Roy
Using the proven AIX2600-G3 as the basis for
this approach, a 9 x 2-in substrate configura-
tion MOCVD reactor has been developed for
the manufacture of Al-based antimonides. In a
recent paper the partners reported initial
device results from III-Sb TPV cells. 
But this new system has capabilities to suit
long wavelength lasers, HBTs and other
devices, says Michael Heuken of AIXTRON AG.
“While there are multiwafer reactors available
which are fine for As-, P- or N-containing semi-
conductors, they often do not meet the specif-
ic needs for Sb compound growth. There are
all sorts of problems to overcome. These
include low growth rates, pre-reaction
between source molecules, poor uniformity
and so on which are very bad for those con-
templating the full-scale production of such
epiwafers,”
The need for such a system had been known
for some time but only now, and thanks to the
BMBF funded programme, is a new MOCVD
reactor design now a reality. From the start it
was agreed that the most pressing need was
for a system capable of meeting the desired
economics for the manufacture of photovolta-
ic devices. 
“For a variety of reasons,” says project leader
Dr F Dimroth. “TPVs are an ideal demonstra-
tion of what this new system’s capabilities
are. For layer thickness and composition
homogeneity we grew (AlGa)(AsSb) superlat-
tices and characterised them using a Philips
Analytical X’Pert Pro XRay diffractometer in
conjunction with the Philips Eptaxy 3.0 soft-
ware. The results were impressive - standard
deviation for the epilayers grown on 2-in GaSb
substrates is better than 1.5% for both so it
should be appropriate for most applications.”
The efficiency of this cell under a tungsten
emitter at 1473K would be 16.7 to 26.6% with
spectrum cut-off at 1800nm with a bandpass
filter. An open circuit voltage of 443mV was
achieved for a cell with a short-circuit current
of 1.2A/cm2.
“We have overcome pre-reaction of metallor-
ganics in the gas phase and the key points of
the new reactor design were twofold: refine-
ment of the gas control system and the sus-
ceptor geometry. Nonetheless, the choice of
precursors is also critical. From a range of
options, the best compromise for (AlGa)
(AsSb) growth for vapour pressure, decompo-
sition temperature, C incorporation and pre-
reactions was found to be TMSb and
dimethylethylalamine alane (DMEAA).”
Even though growth rate is fairly small (0.16
µm/h) this is acceptable for devices such as
TPVs, which need layers of the order of 30-
50µm thickness and aluminium concentra-
tions of between 50 and 60%.
A promising start which will bring commercial-
isation of Sb-based devices closer to the other
III-Vs. Having device quality epilayers, over so
many wafers per single run, provides a mas-
sive boost to the development of these impor-
tant materials. 
It renders the economics much more accept-
able for small die area devices and arrays
which typify antimonides. Ultimately though,
the business must be looking to further lever-
age the technology and exploit lower priced
substrates such as GaAs.
Crystal Gazing
III-Vs REVIEW THE ADVANCED SEMICONDUCTOR MAGAZINE VOL 17 - NO 9 - DECEMBER/JANUARY 2004/2005 47
Multiwafer reactor boosts
antimonide prospects
For some compound materials the 
production of crystalline epilayers has
become routine. In this activity synergy is
everything. Now the processes developed
for the growth of arsenides, phosphides and
nitrides, etc, are coming to the antimonides.
Aixtron  AG and the Fraunhofer Institute for
Solar Systems ISE have developed what they
see as the world’s first practical multiwafer
system for the antimonides.
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